Introduction
Lablab bean (Lablab purpureus L.) is commonly known as country bean or deshi sheem in Bangladesh (Asaduzzaman et al., 2015) , is a high protein containing (4.5% in green edible pods and 25.0% in dry seeds) legume and a major winter vegetable (Pervin et al., 2005) . Country bean can be grown in a wide range of soil with average fertility like other beans (Nath, 1976) . It is considered as one of the oldest cultivated crops of the world (Bullivant, 1963) , which is generally cultivated as annual or biennial crop. Although, it is assumed to have originated in Asia (Mortuza and Tzen, 2009 ), but some varieties also grown naturally in Africa and Australia (Maass et al., 2010) . In Bangladesh, Chittagong and coastal regions are, particularly reputed for its cultivation (CFLIP, 1988) . The average yield of country bean in Bangladesh is very low (4.8 tons per hectare) compared to the global context (10 tons per hectare) (Salim et al., 2013; Islam, 2008) . The reason behind this low yield status could be due to the lack of prescribed production practices and lack of high potential varieties. Most of the varieties grown in Bangladesh are photoperiod sensitive with indeterminate growth habit (Islam, 2008) . However, the country bean has a huge morphological and physiological variability for its various yield-contributing characters as well as genetic diversity among local landraces (Nasreen et al., 2009) . Therefore, there are scope to take a breeding program for improving the yield in country bean (Islam, 2008) . Correlation between yield and different yield contributing characters is an important feature, which should be kept in mind for planning yield improvement program through breeding. Study of correlation coefficient has been widely considered and evaluated in many breeding programs of bean by numerous researchers (Parmar et al., 2013; Rashid et al., 2013; Mohan et al., 2006; Ali et al., 2005; Rai et al., 2004) , as it gives a reasonable basis of trait selection for improving yield. Moreover, path coefficient analysis can be used for partitioning the direct and indirect effects to measure relative importance of all the characters (Nahar and Newaz, 2005) . Path coefficient analysis has also been considered for designing breeding programs in previous studies for determining the direct and indirect effects of traits on yield (Parmar et al., 2013; Lal et al., 2011; Ali et al., 2005; Rai et al., 2004) . Therefore, the present study is aimed to measure the correlation and path coefficient analysis between yield and yield contributing characters in twenty genotypes for selecting suitable plant traits and parent for future hybridization.
Materials and Methods
The experiment was conducted at the Field Laboratory, Dept. of Genetics and Plant Breeding (GPB), Bangladesh Agricultural University, Mymensingh, in a medium high land belonging to the Agro-ecological zone (AEZ-9) comprising the Old Brahmaputra Floodplain Soil (UNDP and FAO, 1988) from August, 2015 to March, 2016 . Twenty advanced generation lines and local landraces of climbing type country bean genotypes (Table 1) were collected from the Field Gene Bank, Dept. of GPB, BAU and evaluated for yield traits in a Randomized Complete Block Design (RCBD) with three replications. All recommended intercultural operations such as weeding, watering and fertilizing with the supplement of nitrogen, phosphorus and potassium were performed during the experiment. Data were collected from three randomly selected plants of three replicates from three randomly selected competitive plants of each genotype. Twelve morphological traits were considered for data collection namely, days to 50 % flowering, days to maturity, number of raceme per plant, number of flower buds per raceme, pod length (cm), number of seeds per pod, green pod yield per plant (kg), green and dry test weight (g), green and dry shelling percentage and seed yield per plant (g). The correlation coefficient was computed as per Weber and Morthy (1952) and path coefficient of various characters was calculated using the formula by Dewey and Liu (1959) . 
Results and Discussion
The analysis of variance (ANOVA) computed from the recorded data (not mentioned here) showed that the genotypes demonstrated significant variation for all the characters. Therefore, data were considered for analysis of correlation coefficient (Table 2 ) and path coefficient (Table 3) .
Correlation coefficient analysis:
Relationship between yield and yield contributing traits was studied through correlation coefficient analysis and the results are represented in Table 2 . It was observed that genotypic correlation coefficients were higher than the corresponding phenotypic correlation coefficients for most of the characters indicating the superiority of phenotypic expression under the influence of environmental factors (Table 2 ). In the genotypic correlation assessment among eleven associations, nine associations showed positive correlation to the seed yield ( Table 2 ). The investigation revealed that seed yield per plant was positively and significantly correlated with number of raceme per plant (0.584), number of flower buds per raceme (0.552) and number of seeds per pod (0.457) ( Table 2) . On the other hand, all traits under study showed positive correlation to the seed yield in the phenotypic correlation assessment with significant correlation to number of raceme per plant (0.642), number of flower buds per raceme (0.599) ( Table 2) . 
Note: * indicates significant at 0.05 probability, **indicates significant at 0.01 probability; DF = Days to flowering, DM = Days to maturity, NR = Number of raceme per plant, NFB = Number of flower buds per raceme, GL = Green pod length, NP = Number of seeds per pod, GPY = Green pod yield per plant, GW = Green test weight, 100 dsw= 100 dry seed weight, S%F = Shelling percentage (Green), S%D = Shelling percentage (Dry), DSP = Seed yield per plant.
Previous study showed similar correlation among yield traits of country bean such as significant and positive genotypic correlation was noted between pod weight at harvest and pod diameter, and yield per plant; and pod weight at harvest, pod length, number of inflorescence per plant. Yield per plant exhibited significant positive phenotypic correlation with pod length and number of inflorescence per plant (Ali et al., 2005) . Another similar study showed maximum positive significant association between pod yield per plant with number of pods per plant at both genotypic and phenotypic levels in country bean (Singh et al., 2011) . Another study showed positive and significant correlation between seed yield per plant with days to maturity, number of raceme per plant, raceme length, pod length, green pod yield per plant, green test weight and shelling percentage. This positive and significant association between those traits suggested additive genetic model thereby less affected by the environmental fluctuation. Significant negative correlation with days to maturity, number of seeds per pod and protein content at both phenotypic and genotypic levels in country bean was also reported in the same study (Asaduzzaman et al., 2014) . This positive and significant association between those traits suggested additive genetic model thereby less affected by the environmental fluctuation. Residual value = 0.539 (genotypic); 0.5017 (phenotypic); DF = Days to flowering, DM = Days to maturity, NR = Number of raceme per plant, NFB = Number of flower buds per raceme, GL = Green pod length, NP = Number of seeds per pod, GPY = Green pod yield per plant, GW = Green test weight, 100 dsw= 100 dry seed weight, S%F = Shelling percentage (Green), S%D = Shelling percentage (Dry), DSP = Seed yield per plant.
Path coefficient analysis:
The correlation coefficient value denotes only the nature and extent of association existing between pairs of traits. However, estimation of direct and indirect effect of each yield contributing traits is mandatory to evaluate the overall relationship between yield traits and yield per plant. In the present study, all traits under study were analyzed for path coefficient at both genotypic and phenotypic level and the results are represented in (Table 3) . Similar results of positive direct effect of number of pods per plant and pod length on pod yield per plant in country bean been was observed by Singh et al. (2011) , Raffi and Nath (2004) and Asaduzzaman et al. (2014) also have found that 100 dry seed weight has direct and positive effect on seed yield of country bean.
Conclusion
The knowledge on the association of yield and yield contributing characters helps in better improvement of crop through breeding. The present study revealed twelve yield contributing traits and their correlation as well as their direct and indirect partitioning to the seed yield per plant such as number of raceme per plant, number of flower buds per raceme, number of seeds per pod, green pod length, 100 dry seed weight etc. These traits can be used for further breeding program to improve the country bean yield..
